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Abstract 
The purpose of this study was to investigate the effects of multimedia simulation presentation developed in two different modes - 
Multiple Simulation Presentation (MSP) and Single Simulation Presentation (SSP) on the achievement of students with different 
levels of a
for students to understand and apply. The findings of this study showed that students using the SSP mode achieved significantly 
higher achievement than students using the MSP mode. The high anxiety students using the SSP mode achieved significantly 
higher achievement as compared to the high anxiety students using the MSP mode. This study concludes that the SSP mode is 
more effective for the learning of probability, especially for students with high anxiety level. From a cognitivist view point, this 
paper will discuss the effects of cognitive overloads on the information processing capacity of students with differing anxiety 
levels.   
 2012 Published by Elsevier Ltd. 
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1. Introduction 
Visual presentation is one of the dominant methods of conveying information with multimedia. According to 
Clark and Lyons (Clark & Lyons, 2011), visual presentation is effective in teaching facts, concepts and procedures. 
Clark and Mayer (Clark & Mayer, 2008) elaborated that there are two types of visual representations: static and 
dynamic. Static visual representation presents static illustrations relating to the learning content. Dynamic visual 
representation, however, is the combination of multiple media, for example animation, 2D graphic (two 
dimensions), 3D graphic (three dimensions), or video. The selection of appropriate visual representation inevitably 
facilitates the learning process. However, to what extent is visual representation of benefit to the learning of 
delMas and Liu (delMas & Liu, 
2005) found that problems arise in learning robability  when students inadequately develop rational number 
concepts and proportional reasoning, as well as when conceptual conflict occurs between formal probabilistic ideas 
and everyday experiences. 
In this study, the focus was on identifying and matching modes of graphical presentation with levels of anxiety in 
. Anxiety is a natural physiological response to the unpleasant feelings experienced when 
facing a difficult situation or being unable to execute a given task. Spielberger and Vagg (1995, p17) conceived of 
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al state brings both positive and negative 
effects  effects of motivating and helping as well as of disturbing and frustrating the cognitive process. 
Tobias (1985) posited the inverted U-shaped relationship between anxiety and performance. This relationship 
demonstrates that performance for a task peaks at the medium level of anxiety. Unfortunately, it is predicted that the 
low level of anxiety before the optimal level and the high level of anxiety beyond the optimal level will both impair 
performance. The findings of  (1998) research showed that students with a high level of anxiety encounter 
difficulties in processing information and that this situation hinders their performance. The correlations that exist 
between levels of anxiety and modes of presentation therefore need to be harmonized in order to maximize 
accomplishment. 
The purpose of this study was to investigate the effects of multiple simulation presentation in multimedia 
courseware on the achievement of students with different levels of anxiety related to the learning of Probability . 
Two modes of interactive multimedia courseware, namely Multiple Simulation Presentation (MSP) and Single 
Simulation Presentation (SSP) MSP mode  and SSP mode  are similar in terms of content, text 
presentation and graphic presentation. However, MSP mode displays three different types of presentation 
simultaneously on the same screen, while SSP mode only displays one type of presentation. 
In MSP mode, the presentations of experiment data, stack and bar are displayed simultaneously on one same 
screen (Figure 1); whereas for SSP mode, the information is displayed in only one presentation: (i) experiment data 
(Figure 2); or (ii) stack (Figure 3); or (iii) bar (Figure 4). 
 
 
  
Figure 1. Screenshot of MSP mode  Figure 2. Screenshot of Experiment Data Presentation in  SSP mode 
   
 
 
 
Figure 3. Screenshot of Stack Presentation in SSP mode  Figure 4. Screenshot of Bar Presentation in SSP mode 
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2. Findings 
A number of statistical analysis techniques were employed, namely descriptive analysis, Pearson correlation, 
analysis of variance (ANOVA) and analysis of covariance (ANCOVA). The results of inferential statistics were 
discussed at the significant level, p = 0.05. 
 
Table 1. Mean Score of Posttest and Standard Deviation of Each Presentation Mode and Anxiety Level 
 
Presentation Mode Anxiety Level Mean Standard Deviation N 
MSP Mode 
Low 
Medium 
High 
Total 
8.00 
9.58 
7.85 
8.48 
2.650 
2.760 
2.440 
3.925 
3 
19 
13 
35 
SSP Mode 
Low 
Medium 
High 
Total 
9.25 
9.68 
8.89 
9.27 
1.890 
3.270 
1.830 
2.330 
4 
22 
9 
35 
Grand Total 
Low 
Medium 
High 
8.65 
9.63 
8.37 
2.140 
3.010 
2.230 
7 
41 
22 
 Total 8.88 3.128 70 
Table 1 shows the mean posttest scores, frequency distribution of the sample and standard deviation for the 
in each presentation mode together with the anxiety levels of the students. Overall, the posttest 
mean score for students with high anxiety levels was 8.37, which was slightly lower than that of students with low 
anxiety levels, whose mean score was 8.65. In MSP mode, the posttest mean score for students with high anxiety 
levels was 7.85, which was also slightly lower than that of students with low anxiety levels, whose mean score was 
8.00. As for the SSP mode, the posttest mean score for students with high anxiety levels was 8.89 which was also 
lower than that of students with low anxiety levels, whose mean score was 9.25. 
The posttest mean score for students with high anxiety levels who were exposed to the MSP mode was 7.85 
which was lower than the posttest mean score for students with high anxiety who were exposed to the SSP mode, 
(8.89). Similarly, the posttest mean score for students with low anxiety levels who were exposed to the MSP mode 
was 8.00 which was lower than the posttest mean score for students with low anxiety levels exposed to the SSP 
mode (9.25). 
 
Table 2. Two-Way ANCOVA for Posttest Mean Score According to Presentation Mode and Anxiety Level with Pretest Mean Score as Covariate 
 
Source 
Type III 
Sum of Squares Df 
Mean 
Square F sig. Eta Squared Observed Power 
Covariate 
Pretest 
 
Main Effect 
CATTELL 
Mode 
 
Two-Way 
Interaction 
X Mode 
CATTELL 
 
Error 
 
186.004 
 
 
22.121 
7.522 
 
 
 
 
6.446 
 
298.731 
 
1 
 
 
2 
1 
 
 
 
 
2 
 
63 
 
186.004 
 
 
11.061 
7.522 
 
 
 
 
3.223 
 
4.742 
 
39.227 
 
 
2.333 
1.586 
 
 
 
 
.680 
 
 
.000 
 
 
.366 
.391 
 
 
 
 
.510 
 
.384 
 
 
.069 
.025 
 
 
 
 
.021 
 
 
1.000 
 
 
0.456 
.237 
 
 
 
 
.160 
Total 6336.000       
* significance: p<0.05 
The main effect of anxiety level is shown in Table 2, F-value (2,63) = 2.333, Mean Square = 11.061, 
2 = 0.069. This shows that there was no significant difference between the posttest mean score of 
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students with high anxiety levels and that of students with low anxiety levels who were exposed to the MSP and SSP 
modes. The posttest mean score for students with high anxiety levels (
low anxiety levels (
was no significant difference between scores for students with different anxiety levels. Thus, students with low 
anxiety levels did not achieve significantly higher posttest mean scores compared to students with high anxiety
levels. The degree or strength of relationship ( 2 = 0.069) 
was low. 
 
Table 3. One-Way ANCOVA for Posttest Mean Score According to Presentation Mode and High Anxiety Level with Pretest Mean Score as 
Covariate 
 
Source 
Type III 
Sums of 
Square 
Df 
Mean 
Square F sig. 
Eta 
Squared 
Observed 
Power 
Between Groups 
Within Group 
7.522 
298.731 
1 
63 
7.522 
4.742 
1.586 .212 .025 .237 
Total 6336.000 70      
* significance: p<0.05 
Table 3 shows the research data for students with high anxiety levels: F-value (1,63) = 1.586, Mean Score = 
7.522 and p = 0.212 for presentation mode. This shows that there was no significant difference between the posttest 
mean scores achieved by the high anxiety research sample when exposed to either MSP mode or SSP mode. The 
posttest mean score for students with high anxiety levels who were exposed to the MSP mode (
shown in Table 1. 
3. Discussion 
These research findings are consistent with those of Benshoof and Hooper (1993) which reve
performance is better if they are exposed to the method when learning. topic is 
abstract and procedural, and therefore SSP is found to be more effective for the learning of robability , especially 
for students with high anxiety levels. Sweller, van Marrienboer and Paas (1998) explain that the cognitive load is 
higher when extensive information is displayed simultaneously on the same screen, which causes confusion for 
learners. Therefore, the SSP mode helps to simplify the process of information processing, which directly improves 
 understanding and performance when learning robability . 
Cognitive Load Theory employs the connections between information structures and human cognitive knowledge 
to establish an instructional design which reduces the redundant or irrelevant cognitive load (Jeroen, Enboer, & 
Sweller, 2005). Human processing memory consists of multiple memory stores, including a very limited working 
memory and an extensive long-term memory. The working memory is limited in both capacity and duration when 
dealing with novel information (Mayer & Moreno, 2003). These limitations of the working memory make it difficult 
for learners to understand multiple information elements simultaneously (Artino, 2008). The long-term memory can 
hold all the knowledge necessary for a task, which in turn can be processed as a single element by the working 
memory (all learning activities require the use of working memory capacity). If the working memory capacity 
required for a task  (Jun-
xia, 2007). 
; that is, when the learner is required to 
process multiple sources of information at the same time (Cierniak, Scheiter, & Peter Gerjets, 2009). The split-
attention effect is experimentally concluded by Sweller (2005). Therefore, in this study, the findings demonstrate 
that using the SSP mode, with its single window, 
performance. 
These research findings also show that there is a difference in the mean scores of students with different anxiety 
levels who have been taught using two different modes of presentation, namely MSP mode and SSP mode. Students 
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with low anxiety levels obtained a higher mean score in comparison to students with high anxiety levels. According 
to Elliot and McGregor (2001), low and medium anxiety levels help in learning whereas high anxiety levels distract 
from learning. However, the differences found here are not significant. This shows that  anxiety 
levels are not a hindrance to their performance in the learning of robability  although they do make a difference. 
In addition, this study shows that students with high anxiety levels who used the SSP mode obtained higher posttest 
mean scores compared to students with high anxiety levels who used the MSP mode. This proves that using the SSP 
mode effectively helps students with high anxiety levels in their learning of robability . 
4. Conclusion 
The research findings above illustrate that the SSP mode is more effective in helping students with high anxiety 
levels , as it displays clearer pictures without confusing students in the process 
of trying to understand the concepts. This proves that using the SSP mode shows positive results if it is done 
according to the terms and conditions stated in the findings of Benshoof and Hooper (1993); the presentation has an 
organized structure and an appropriate amount of information is presented. This presentation mode helps to make 
learning this complicated and abstract topic easier. It enables students to visualize abstract information and 
subsequ  
Individual differences such as anxiety levels have to be taken into account however, as the findings show that 
students with different anxiety levels achieve different results. Developers of interactive multimedia courseware 
need to pay attention to this and consider the target group in the process of designing a presentation mode. The 
mode of presentation should be tailored to the needs of specific students. 
For future study, this research should be replicated using a larger sample involving more schools, particularly 
schools in rural areas, to increase precision in estimates. In addition, the effects of SSP should be studied in students 
from different age ranges and socioeconomic statuses to determine the overall effects of using the SSP mode in 
various situations. The SSP mode needs to be designed and developed based on theories, principles, concrete 
research findings and the consistent functions of human brain. 
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